Introduction: Most proximal humerus fractures are minimally displaced, low energy osteoporotic fractures and are effectively treated with conservative treatment. But for those that have moderate to severe displacement, the optimal treatment for the patient has not been fully elucidated. Aims and Objectives: To compare and evaluate functional outcome of complex proximal humerus fractures treated with plating and conservative method in elderly. Materials and methods: A prospective, comparative study was conducted with 50 patients to compare and evaluate functional outcome of complex proximal humerus fractures treated with plating and conservative method in elderly. Results: The mean flexion, abduction, external rotation and internal rotation values of conservative group were significantly lesser as compared to operative group after 6 weeks. However there was no significant difference between the groups after 6 months. Conclusion: Locking plate is an implant of choice for comminuted proximal humerus fractures.In the present study, the outcomes of locked plate fixation were similar to those of nonoperative treatment. Early physiotherapy and good rehabilitation programme is vital to get a good functional outcome.
Introduction
Proximal humerus fractures are seen most commonly in the elderly population, following a low energy fall [1, 2] . For the most part, proximal humerus fractures can be treated conservatively with the anticipation that the fracture will heal and the patient will regain function in that shoulder. Most proximal humerus fractures are minimally displaced, low energy osteoporotic fractures and are effectively treated with conservative treatment. But for those that have moderate to severe displacement, the optimal treatment for the patient has not been fully elucidated. The treatment algorithm has continued to evolve. There have been improvements to the design, technology, and techniques for operative fixation and arthroplasty. Also, patients are now living longer and leading more active lifestyles. Their expectations for outcome have changed, and using chronologic age to categorize these fractures is becoming less relevant. The goals of treatment should be to maximize the function of the shoulder and to minimize the chance of treatment failure, all while working within the expectations of the patient. Proximal humerus fractures represent approximately 5% of all fractures and occur in a bimodal frequency with greatest incidence in the elderly population [1, 3, 4] . More than 70% of patients with these fractures are older than 60 years of age, 75% are women, and the fractures are often related to osteoporosis [5, 6] . For this elderly population the goal of treatment of proximal humeral fractures is to maintain independence of daily living by achieving a painless shoulder with an adequate function. Roughly 80% of these fractures are minimally displaced and can be successfully treated with non-operative management. In the remaining 20%, fracture fragments are displaced and may exhibit an unstable fracture pattern. Cases where there is marked displacement, and instability are challenging for the operating surgeon, non-operative treatment can yield less than satisfactory results and operative fixation is often indicated [7, 8] . Non-operative treatment results in minimal pain but with reduced function reportedly comparable to that of shoulder fusion [8] . A wide variety of fixation devices have been developed over the past several decades to treat displaced and unstable proximal humerus fractures [7, 8] , In our review of the literature, however, we found there is little agreement on the choices of treatment of these complex fractures. Furthermore, the incidence of complications from surgery reportedly varies between 11% and 50% [9, 10] . Treatment of proximal humeral fractures has been the subject of much controversy and confusion This is because of the complexity of these injuries, the fracture displacements are difficult to see without careful radiographic views and also due to associated soft tissue injuries. Further, there has always been diversity of opinion about the care of shoulder fractures, with frequent controversies and lively debates, furthermore even good anatomical results achieved at operative repair lead to poor results unless there is meticulous post-operative rehabilitation, which can be more challenging in the shoulder than operative technique [32] [33] . Hence the present study was done at our tertiary care centre to compare and Evaluate Functional Outcome of Complex Proximal Humerus Fractures treated with Plating and Conservative Method In Elderly.
Material and Methods
A prospective, comparative study was conducted with 50 patients to compare and evaluate functional outcome of complex proximal humerus fractures treated with plating and conservative method in elderly. The patients were selected randomly and were divided in the following two groups of 25 patients each:
Group A: Cases of complex proximal humerus fractures treated conservatively. At alpha 0.05, we calculated that 20 patients per group would provide 90% power to detect a 20% increase in the treatment groups. However to allow for the comparisons between the control group and each treatment group, an adjusted p (Bonferroni correction) of 0.025 was considered significant for the primary outcome and the required sample size increased to 25 per group.
Inclusion criteria
Patients above 50 years with complex proximal humerus fractures including three-part and four-part fractures. 
Both Sex

Methodology
Diagnosis of patients
The diagnosis of fractures of complex proximal humerus fracture was done purely on X-rays. The subjects in the study, who have fulfilled inclusion and exclusion criteria, were selected for the study.
Materials used  Well Equipped Operation Theatre With Image Intensifier
All the facilities, equipment's required for the present study were available in our institution. After approval from the ethical committee, written Informed Consent was taken. On admission, a detailed history including the complaints of the patient and the mechanism of injury were noted. Clinical examination involved assessing pain, swelling, tenderness, crepitus and ecchymosis around the shoulder region. A detailed neurovascular examination of the brachial plexus and axillary artery was carried out. Associated injuries to the chest, abdomen and other limbs were also noted. Radiographs of affected shoulder were taken in antero-posterior and axillary views. For primary treatment, immobilization was given in the form of simple cuff and collar sling. All routine investigations were done prior to anaesthesia fitness. Preoperative anaesthesia fitness was done. Patients to be managed operatively were posted for planned operative procedure. 
Conservative management
Immediate immobilization was done using a shoulder arm pouch with immobilizer or strapping. Oral analgesics and calcium supplements were given. Physiotherapy in the form of gentle passive range of motion and pendulum exercises was started after 3-4 weeks, once pain was reduced and the patient co-operated. At 6 weeks and 6 months X-ray shoulder antero-posterior and axillary views were taken. On clinical and radiological assessment both active and passive shoulder range of motion exercises were started.
Operative management
Following pre-operative X-ray shoulder antero-posterior and axillary views and baseline investigations, patients were posted for open reduction and internal fixation with locking compression plate.
Surgical technique
A beach-chair position was given to the patient, following general anaesthesia. The C-arm was positioned properly to view the proximal humerus. Scrubbing, painting and draping of the affected upper limb were done under aseptic precautions. Deltoid-splitting approach was used to expose the proximal humerus. Care was taken not to injure the axillary nerve. When the fracture was exposed, the humeral head if dislocated, was relocated first into the glenoid under C-arm guidance. Next, the head was reduced onto the shaft with the help of K-wires and then using them as joysticks reduction was achieved in coronal, sagittal and horizontal planes. Remaining fragments were then reduced with the help of traction sutures placed in the rotator cuff insertions. Once an acceptable reduction was achieved, the locking compression plate was applied at least 1 cm distal to upper end of the greater tubercle and fixed to the humeral shaft with cortical screws. An aiming device which diverged the screws in the head was temporarily attached to the upper part of the plate. Locking screws were then inserted in the humeral head. After obtaining a stable plate fixation, the K-wires and traction sutures were removed. Suturing was done in layers, followed by sterile dressing. 
Post-operative management
Limb was immobilised in a shoulder arm pouch. Immediate post-operative X-rays of shoulder in anteroposterior and axillary views were taken to assess reduction of fracture and stability of fixation. Intravenous antibiotics were given for the first 3 days and then shifted to oral antibiotics. Anti-inflammatory and analgesic drugs were also given. Post-operative dressings of the surgical wound were done on 2nd and 8 th day. Sutures were removed on 12th post-operative day. Mobilisation of affected shoulder was started on the 3 rd day with pendulum exercises as per the patient's tolerance. At 6 weeks and 6 months X-ray of the shoulder in antero-posterior and axillary views were taken. On clinical and radiological assessment both active and passive shoulder range of motion exercises were started.
Observation and results
Group A: Cases of complex proximal humerus fractures treated conservatively Group B: Cases of complex proximal humerus fractures treated with plating The following observations were noted: 1. Majority of the patients (36%) in Group A were from the age group of 61-70 years followed by 28% from the age group of 71-80 years, 20% from the age group of 81-90 years and 16% from the age group of 51-60 years. The mean age in Group A was 69.4±9.78 years. Majority of the patients (40%) in Group B were from the age group of 61-70 years followed by 20% from the age group of 51-60 years and 13.3% each from the age groups of 71-80 years and 81-90 years. The mean age in Group B was 68.7±10.07 years. As per Student t test, there was no significant association between the groups (p>0.05). 2. Majority of the patients in both groups were male. There were 80% and 84% male patients in Group A and Group B respectively whereas female patients constituted 20% and 16% of the study group respectively. There was no significant association between the groups as per ChiSquare test (p>0.05). 3. There was dominance of left side (60% and 64%) as compared to right side (40% and 36%) in both groups. There was no significant association between the groups as per Chi-Square test (p>0.05). 4. Road Traffic Accident was observed to be the main cause of fracture in both the groups (60% and 64% respectively) followed by fall (40% and 36% respectively). There was no significant association between the groups as per Chi-Square test (p>0.05). 5. According to Neer classification, 52% and 56% patients in Group A and Group B respectively belonged to 3 part fracture group while 48% and 44% patients in Group A and Group B respectively belonged to 4 part fracture group. There was no significant association between the groups as per Chi-Square test (p>0.05). 6. 20% and 12% patients in Group A had Diabetes Mellitus and Hypertension respectively whereas 16% and 24% patients in Group B had Diabetes Mellitus and Hypertension respectively. There was no significant association between the groups as per Chi-Square test (p>0.05). 7. 5 (20%) and 4 (16%) patients in Group A and Group B respectively had associated injuries. There was no significant association between the groups as per ChiSquare test (p>0.05). 8. In Group A, the duration of trauma to treatment in 16 (64%) and 5 (20%) patients was 1-3 and 4-6 days respectively and it was 7-9 and 10-11 days in 2 (8%) patients each respectively. The mean duration of trauma to surgery was 4.04±2.67 days. In Group B, the duration of trauma to treatment in 15 (60%) and 4 (16%) patients was 1-3 and 4-6 days respectively and it was 7-9 and 10-11 days in 2 (8%) and 4 (16%) patients respectively. The mean duration of trauma to surgery was 4.24±3.26 days.
As per Student t-test, there was no significant association between the groups (p>0.05). 9. In Group A, the duration to clinical union in 15 (60%) and 6 (24%) patients was 10-13 and 14-17 weeks respectively and it was 18-20 weeks in 4 (16%) patients. The mean duration for clinical union in Group A was 13.2 weeks. In Group B, the duration to clinical union in 16 (64%) and 5 (20%) patients was 10-13 and 14-17 weeks respectively and it was 18-20 weeks in 4 (16%) patients. The mean duration for clinical union in Group B was 13.4 weeks. There was no significant association between the groups as per Chi-Square test (p>0.05). 10. In Group A, the duration to radiological union in 16 (64%) and 7 (28%) patients was 17-19 and 20-22 weeks respectively and it was 23-25 weeks in 2 (8%) patients. The mean duration for radiological union in Group A was 19.3 weeks. In Group B, the duration to radiological union in 17 (68%) and 5 (20%) patients was 17-19 and 20-22 weeks respectively and it was 23-25 weeks in 3 (12%) patients. The mean duration for radiological union in Group B was 19.1 weeks. There was no significant association between the groups as per Chi-Square test (p>0.05). 11. During the 6 weeks follow up period, 3 (12%) patients of Group A and 2 (8%) patients of Group B had shoulder stiffness, 2 (8%) patients each of Group B had postoperative infection (5%) and implant loosening. 2 (8%) patients in Group A and Group B had malunion. There were no incidences of non-union or osteonecrosis in our study. 12. During the 6 months follow up period, 2 (8%) patients of Group A and 1 (4%) patient each of Group B had shoulder stiffness and implant loosening. 1 (4%) patient in Group A and Group B had malunion. There was no significant association within the groups during 6 weeks and 6 months follow-up and also no significant association was observed between the groups as per ChiSquare test, (p>0.05). 13. The range of motion at 6 Weeks and 6 months follow up is summarized in Table 12 . The mean flexion, abduction, external rotation and internal rotation values of Group A were significantly lesser as compared to Group B after 6 weeks (p<0.05). However there was no significant difference between the groups after 6 months. It was also observed that there was significant improvement in the range of motion within both the groups (p<0.05). 14. During 6 weeks follow-up period, 2 (8%) and 6 (24%) patients in Group A and Group B respectively had excellent score while 10 (40%) and 14 (56%) patients had good score. Moderate score was observed in 8 (32%) and 3 (12%) patients respectively whereas poor score was observed in 5 (20%) and 2 (8%) patients. 15. During 6 months follow-up period, 7 (28%) and 9 (36%) patients in Group A and Group B respectively had excellent score while 14 (56%) and 13 (52%) patients had good score. Moderate score was observed in 3 (12%) and 2 (8%) patients respectively whereas poor score was observed in 1 (4%) patient each. There was increase in the functional outcome of patients in both the groups but the increase was statistically not significant (p>0.05). 
Conclusion
Locking plate is an implant of choice for comminuted proximal humerus fractures. Plates with attached (locked) screws may provide improved fracture stability and healing. Locking the screw to the plate mechanically recreates a point of cortical bone contact, which may be useful in the poor cancellous bone of the proximal humerus. Patients can allow early mobilization so less chances of joint stiffness. Due to proper reduction and alignment there is no chances of nonunion and malunion. But there is also some drawback of locking plate like it is costly and it is not available easily.
In the present study, the outcomes of locked plate fixation were similar to those of nonoperative treatment. Early physiotherapy and good rehabilitation programme is vital to get a good functional outcome.
